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INTRODUCTION
In the Canadian health care setting, cancer patients do not have access to comprehensive cost coverage once care moves outside of the hospital setting. Hence, patients may be required to pay for such direct medical costs as prescription drugs, complementary and alternative medicine (cam), and home nursing once they are discharged from the hospital. Similarly, direct nonmedical costs for home or personal care of cancer patients have not traditionally been funded by the public health care system. In Ontario, among approximately 12 million residents, an estimated 65,100 new cases of cancer were diagnosed in 2009 1 . Cancers of the prostate, breast, colon and rectum, and lung and bronchus led the way in numbers of new cases by cancer type in Ontario at 11,200, 8700, 8100, and 7800 respectively 1 .
The burden of out-of-pocket costs (oopc) in cancer patients has been reported in several studies across a variety of Canadian settings, including Ontario, Quebec, and Newfoundland [2] [3] [4] [5] . Although there appears to be no standardized way to report oopc, estimated costs were fairly consistent between provinces studied. In Ontario, the mean monthly oopc for a combined patient population (that is, breast, colon, lung, prostate) was $213 [standard deviation (SD): $490.73], with additional imputed travel costs of $372 (SD: $694) 3 .
To compensate, patients may adopt strategies that reduce their burden of oopc such as substituting or rationing medication, extending inpatient care, choosing radical treatment (mastectomy vs. lumpectomy and radiotherapy), extending the time between follow-up care appointments, or reducing absenteeism to limit loss of income 2 . The need for such strategies implies that these oopc from cancer care represent a substantial burden for some
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Background
Monthly out-of-pocket costs (oopc) for Ontario patients with cancer have previously been reported, but little detail has been provided on differences based on tumour type.
Methods
A questionnaire administered in cancer clinics in the province of Ontario, with a mix of urban and rural patients, was analyzed using descriptive statistics and a regression analysis of cross-sectional data. The dependent variable was oopc (Canadian dollars), analyzed separately for total oopc (excluding imputed travel costs), and for each of the individual cost categories.
Results
Compared with colorectal, lung, and prostate cancer patients combined, breast cancer patients had statistically significantly higher total oopc ($393 vs. $149, p = 0.02), device costs ($142 vs. $12, p = 0.018), and family care costs ($38 vs. $3, p = 0.01). By contrast, they trended toward lower costs for travel ($225 vs. $426, p = 0.055) and had lower costs for parking ($32 vs. $53, p = 0.0198). Compared with non-breast cancer patients, patients with breast cancer reported a greater perceived financial burden (31% vs. 17% p = 0.0133).
Interpretation
These findings highlight that financial burden for cancer patients can vary by tumour type, and that patients with breast cancer may require a different mix of supportive services than do patients with other common tumour types. Supportive care programs related to financial burden should consider the likelihood and nature of financial burden when counselling breast cancer patients.
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patients 2 . In fact, results show that patient-reported financial burden was "problematic" for 20% of the sample population and that loss of time from work for caregivers appeared to substantially influence that burden 3 . Based on self-reported financial burden, costs were classified as either "significant" or "unmanageable." This is not to say that others are not burdened, because another 52% reported that they have "slight" or "somewhat" of a burden (data not shown).
Furthermore, at least one third of the respondents needed caregiver assistance that required time away from paid work for the caregiver 3 . On average, caregivers provided assistance for a mean of 7 working days of the preceding 30 calendar days 3 . We observed that cancer patients who needed caregivers to take time from work were more likely to report a "significant" or "unmanageable" burden than those who did not (34% vs. 13%).
Categories of direct medical costs such as drugs, devices, and home care accounted for 44% of the mean total monthly oopc. Non-medical costs such as homemaking, cam, vitamins and supplements, family care, accommodation, and meals accounted for the remaining 56% 4 . Our survey captured accommodation and meals not under travel costs, but rather as separate entries.
Variables such breast cancer, hospitalization, age, and number of clinic trips influenced the extent of oopc incurred by cancer patients 4 . It is interesting to note that these costs represent only a portion of the financial burden that cancer patients may face. We observed only 30 days of oopc, but patients in our study were on active treatment for more than 1 year on average, and for some patients, treatment can last several years. Will et al. 6 noted that lifetime costs for breast cancer exceed US$36,000 (1995 dollars) for stage iv disease and that those costs extend over several years.
It is also well documented that costs vary considerably by tumour type, with data from the United States showing variation in mean monthly costs from a low of US$2187 for prostate cancer to a high of US$7616 for pancreatic cancer (2000 dollars) 7 . Hence, one might expect that the related oopc to patients could vary significantly by tumour type.
The present article describes secondary outcomes from a survey previously reported by Longo and colleagues 3, 4 . Secondary outcomes include disaggregating oopc incurred by breast cancer patients as compared with non-breast-cancer patients combined, disaggregating oopc by age category, and by payer (public, private). The intent of the analysis was to identify whether oopc differs by cancer population. The findings may prove helpful in identifying tumour-specific gaps in existing programs and in informing health care providers of the variable financial needs of cancer patients in the Ontario setting.
METHODS
Study Design
Our study used a cross-sectional design to elicit data from patients with breast, colorectal, lung, or prostate cancer. The study parameters and the design of the questionnaire were described at length in earlier publications 3, 4 . Briefly, the four cancer types were selected as being the most common (representing 56% of all new cases in Ontario in 2009) 1 . A pilot study helped to refine the survey and data-gathering procedures, and to test content and face validity (October-December 2001). No significant changes were made after the pilot, and the full survey was initiated after ethics review.
Ethics Approval
Ethics approval for the survey was obtained from the University of Toronto. Additionally, site approvals were obtained from each of the 5 cancer clinics involved in the study.
Data Sources
The questionnaire was administered to a mix of urban and rural patients in 5 of the 8 cancer clinics in the province of Ontario. Although all 8 sites were approached, 3 sites did not participate primarily because of human resource constraints or lack of financial support. The participating sites were an urban teaching centre [Toronto Sunnybrook Regional Cancer Centre 
Sample Size
The sample size calculation was based on a differential in costs across age category. From the results of the pilot study, we determined that, to detect a difference of less than $30, we would require sample sizes beyond the capacity of the participating sites, given the time allotted for the study. The $30 differential was based on a daily difference of $1, which was felt to be meaningful to patients. The sample size inputs included an alpha of 0.05 and a power of 80%. Clinics were instructed to accrue equal numbers of patients with each tumour type, with a quota of 12
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Current OnCOlOgy-VOlume 18, number 1 patients per tumour type, yielding a target sample of 240 patients.
Subjects
All patients recruited at the outpatient cancer clinic were to be 18 years of age or older and receiving treatment for breast, colorectal, lung, or prostate cancer. Eligible patients had to have been on active treatment for their cancer for a minimum of 30 days (those on follow-up only were excluded) and had to be able to read and write English or French. We note that most patients remained in an ambulatory setting during the period of study. Only 5.3% of the sample required overnight hospitalization during the study period. We also captured information on other procedures and treatments (chemotherapy, radiation, surgery) to determine the role that they played in determining patient oopc.
Questionnaire Design and Application
The survey was a self-administered questionnaire. Questions captured information on patient demographics, general health, duration of the current cancer treatment, current treatments being provided (chemotherapy, radiation, surgery, doctor visits, emergency room visits, hospitalizations, in-home nursing services, physiotherapy services), level of insurance coverage, and employment details. Given that the questionnaire was self-administered, no information on disease stage was captured, as the potential responses were felt likely to be unreliable.
Patients were instructed to recall the previous 30 days and to list the costs related to their cancer treatment. The oopc were based on responses under the heading "paid by yourself." Those costs were classified by "type of expense" into these categories: 8 . The structure of the questionnaire was built to a significant degree on previous work undertaken with cancer patients in the United States 9, 10 . Patients were also asked if these expenditures were "less than other months," "typical," or "more than other months." Questions that captured data related to perception by the patients of their financial burden included "How much of a financial burden are these out-of-pocket expenses?" Available categorical responses were "not a burden at all," "only a slight burden," "somewhat of a burden," "significant burden, but manageable," or "unmanageable burden."
Data Collection and Extraction Methods (Analyses)
Patient demographics, treatment patterns, and categorical costs are captured and presented as means, standard deviations, and ranges. Where required, average family income for each participant was taken as the midpoint of the family income category chosen in the questionnaire. The value for families earning more than $80,000 annually was entered as $90,000.
The dependent variable was oopc, analyzed separately for total oopc (excluding imputed travel costs) and for each of the individual cost categories. Travel costs and total costs were kept separate because travel costs were largely imputed and did not represent actual patient expenditures. We felt that it was not appropriate to combine costs not captured in the same manner. All other cost categories represent actual oopc.
We compared total costs for each tumour type with costs for all other tumour types, but only the comparison of breast cancer costs with costs for all other types showed a statistically significant difference; hence, no analysis of differences for the other primary tumour types was undertaken.
All analyses were performed using the statistical software Stata (version 7.0: Stata Corporation, College Station, TX, U.S.A.). This software has the ability to handle weighting of cases and clustering when running standard analyses, including linear or logistic regressions. Stata also has the ability to detect collinearity in multiple regression analysis and omits the offending variables from the final result. Our analysis generated means, standard deviations, confidence intervals, and p values from the survey data.
Outcomes
The oopc for breast cancer and for other cancer types (colorectal, lung, and prostate combined) were the primary outcome in this study. Differences by cost categories are also presented. Secondary outcomes include oopc by age category (older or younger than 65) and patient perception of financial burden, both segregated by the breast and non-breast cancer populations. The independent variables tested in the initial analyses included age, sex, education, income, marital status, tumour type, treatment type, treatment duration, clinic site, and insurance coverage. In the multiple regression, we used backward stepwise regression and iteratively dropped the variables with the highest p values (and those above 0.2) from the model. Other outcomes (demographic and treatment variables) were reported in earlier publications 3, 4 .
e4 3. RESULTS
Sample Population
The study sample has been extensively described elsewhere; Table i 4 . Among patients meeting the entry criteria, the response rate was high, with 83% agreeing to participate. We therefore expect that selection bias is minimal. Also, no statistically significant difference was observed for oopc between clinic sites. However, the sites are relatively homogeneous, given that they all represent cancer centres with a full suite of cancer care services. We do not suggest that other centres operating within community hospitals would have similar expenditures, because those sites were not sampled.
Of the breast cancer respondents, 50% had been on treatment for more than 6 months; that percentage was 28% in the non-breast-cancer patients. Although this difference may bias the sample, previous research suggests that costs are highest in the first 6 months of treatment, which would suggest the breast cancer oopc estimates are conservative. The mean age of the breast, lung, colorectal, and prostate respondents was 52, 64, 63, and 68 years respectively.
Out-of-Pocket Costs
Breast cancer patients incurred significantly higher mean oopc over a 30-day period ($393 vs. $149 for all other tumour types combined, p = 0.0006). Furthermore, the range in reported oopc was wider for breast cancer patients ($0-$5230 vs. $0-$2300). Breast cancer patients incurred an additional $225 for imputed travel; non-breast-cancer patients incurred an addition $426 for imputed travel.
For each category, the mean oopc were higher in the breast cancer patient group, with the exception of the "accommodation/meals" and "other" categories. The most notable and significant difference between the breast and non-breast populations with regard to categorical costs was that for "devices": $141.83 and $11.74 respectively (p = 0.0001). Costs incurred for "family care" were also significantly different between populations: $38.38 for breast cancer as compared with $3.22 for non-breast-cancer patients (p = 0.0093). Other categorical costs between the populations were also substantially, but not significantly, different. For example, breast cancer patients 
Regressions
In a limited number of regression analyses, we found that the differences between tumour types persisted even after controlling for education, income, and age, which are the factors typically cited in the literature as affecting expenditures. Although evidence of collinearity might be expected in our model, it appears that the relationship between income and oopc is quite strong, but that the relationship between education and oopc is much weaker-as evidenced in our primary backward stepwise regression analysis, 
Likelihood of Burden
Compared with non-breast-cancer patients, patients with breast cancer tended to perceive a greater financial burden. A significant or unmanageable burden was reported by 31% of breast cancer patients, but by only 17% of non-breast-cancer patients ( p = 0.0133)
DISCUSSION
Results show that mean total oopc-and categorical costs "devices" and "family care"-are greater for breast cancer patients than for patients with other common cancers combined. The significance difference in mean total oopc remained true even after controlling for age, education, and income, although the only statistically significant predictors of oopc were tumour type, income, and insurance coverage. Our initial regression analysis considered a variety of variables including marital status, treatment duration, treatment type, and clinic site, but those were dropped during the backward stepwise regression, suggesting that they were not good predictors of oopc. Furthermore, oopc are significantly higher for breast cancer patients younger than 65 than for patients in the same age group with other types of cancer. Our survey also shows that the likelihood of personal perception of significant or unmanageable financial burden is greater in the breast cancer cohort than in the comparator group. Furthermore, recent changes in coverage for physiotherapy in Ontario (2005) and the opening of private infusion clinics (2004) are just two examples of how costs borne by patients have expanded since our research was undertaken. Hence, we can expect that an even higher percentage of the 
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Current OnCOlOgy-VOlume 18, number 1 population will experience a significant or unmanageable financial burden. Previous work in this area by CJL 3, 4 has shown that patients with a significant or unmanageable burden are more likely to be uninsured and to be under the age of 65. The higher oopc experienced by breast cancer patients has not been investigated in as great detail as it has been here. Hence, this work adds additional insights to this body of literature.
Gaps remain in the understanding of why breast cancer patients have higher expenditures than are seen with other common tumours. Breast cancer patients are predominately female, and yet, in the regression analysis, sex was not a good predictor of oopc. We do note that insurance coverage is a factor: it remained in the final regression model for this analysis as it did in earlier publications. We note that people under the age of 65 are less likely to have comprehensive coverage because many health programs are not covered through the public purse until a person reaches the age of 65, and this factor likely plays an important role.
Despite the fact that breast cancer patients have a higher average income, they may also be more affected by the loss of income associated with their illness and the resulting impact on their lifestyle. This impact may account for the more frequent reports of significant or unmanageable burden. The observation of higher costs for devices and family care is likely influenced by the fact that women with breast cancer are more likely than are patients with any of the other tumour types to invest in items such as wigs and prostheses. The explanation for lower travel and parking costs may be related to the fact that breast cancer patients travel shorter distances on average (45.7 km vs. 59.0 km) and, over a period of 30 days, make fewer trips to the primary clinic (6.4 trips vs. 10.8 trips). Clearly, additional studies are required to more completely understand the factors that influence oopc across tumour types.
The present research has a number of limitations worth highlighting. The literature suggests that patients tend to underreport their use of health care resources 11, 12 , and therefore the costs reported here are likely to be a lower bound. The data for all tumour types was highly skewed, because a significant number of patients had no costs in many of the categories. In many cases, a relatively small population with very high costs influenced the mean-a common occurrence in the health care costing data seen in other published literature 13 . Although we considered transforming the costing data, we felt that transformation would reduce the transparency of the results. More-sophisticated methods (for example, retransformation or bootstrap methods) could potentially have been used to address the skewness of the data, and we recognize that not undertaking these more sophisticated techniques could be considered a limitation of our analysis.
Collecting data for the most recent 30 days increased reliability by limiting recall bias, but it also meant that the resulting data would underestimate costs that tend to be episodic in nature (devices, for example). Research in the United States has shown that cancer treatment costs are higher in the first 6 months after diagnosis and just before death; costs between those two points in time are lower 14 . An estimated 50% of our breast cancer sample and 29% of our comparator sample had been on treatment for more than 6 months, and thus many of these individuals would be in the relatively low-cost period of their treatment. It is important also to note that surgery was likely to have occurred early in the treatment course for the sample population. The mean number of treatment days for breast cancer and non-breastcancer patients was 424 and 295 respectively, and so patients in our sample would likely have already undergone surgery.
Another limitation is that a follow-up of respondents was not undertaken; therefore no data are available on the number of patients surveyed just before death. It is also important to note that indirect costs (lost wages) are not addressed in the present paper but have been shown to be problematic in many cases 3 . Such losses can further exacerbate the financial burden on patients.
CONCLUSIONS
Health care providers should be aware of factors that are predictive of a higher likelihood of significant oopc. Because breast cancer patients appear to be more likely to have high expenditures (partly because of their younger age and higher income) it may be appropriate to counsel these patients differently and to offer different supportive services that address their added burden, whether financial or otherwise. Government programs to assist in this regard may also prove useful for those under the age of 65 and those whose private health insurance coverage is limited or insufficient. 
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